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(54) System for remote access 

(57) System for connecting a remote user (1) to a 
PBX (3). via an ISDN (2). The remote user is connected 
to the PBX via the ISDN by making use of the ISDN 
PMBS {Packet Mode Bearer Service), via the signalling 
channel (D channel), and the X.25 network (9), via ISDN 



local exchanges (5) and packet handlers (3). Via said 
connection. (QSIG) signalling messages are ex- 
changed between the remote user and the central net- 
work, whereby the remote user has the same possibili- 
ties as a terminal directly connected to the PBX network. 
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Description 

A. BACKGROUND OF THE INVENTION 

The invention is related to a systenn for connecting 
a local user to a private network, via an ISDN. 

It is now possible to give remote users such as tel- 
eworkers access to a central network. One scenario, for 
example, is that customers call a company for informa- 
tion. To this end they call a central number of that com- 
pany whereupon the company exchange switches the 
call through to a local teleworker The latter, provided 
with an ISDN-connection, then maintains contact with 
the customer via one of the ISDN B channels, while si- 
multaneously data are exchanged with the company da- 
tabase via the ISDN D channel and the X.25 network, 
making use of the PMBS (Packet Mode Bearer Service) 
of the ISDN. 

The need makes itself felt to give teleworkers ac- 
cess to the company network which, in contrast to that 
in the abovementioned scenario, is completely equipol- 
lent to the access possible within the company environ- 
ment. For the remote user it should make no difference 
whatsoever whether he or she makes use of the tele- 
communication facilities at the office or at home. Thus 
the call costs for business use must be borne not by the 
remote user but by the company The same internal tel- 
ephone numbers must also be usable as within the com- 
pany 

B. SUMMARY OF THE INVENTION 

The invention is based on the insight that the ISDN 
PMBS lends itself superbly for the transmission of. for 
example. QSIG signals which are normally only used for 
signalling within modern company exchanges (PBXs). 
According to the invention, such control signals are 
transmitted to and from the remote user by means of the 
PMBS of the ISDN through which the remote user is 
connected to the PBX network. Via the PMBS, a remote 
user can use the same (short) internal telephone num- 
bers as at a work site within the company. PBX services 
such as *21, fotlow-me, call-me-back, etc. can also be 
used in the same way as within the company Moreover, 
the costs of communication can be charged entirely to 
the company 

It is observed that a similar solution for a similar 
problem is suggested in an earlier application, 
E P96202329. The problem posed there is slightly differ- 
ent, however, namely the coupling of separate PBXs via 
the ISDN. By making use of the PMBS, PBX users do 
not notice it if they are connected to different PBXs, and 
they can use the same value-added services as users 
who are connected to the same PBX. The present prob- 
lem lies somewhat different. It must now be prevented, 
namely, that the remote user - connected directly to the 
ISDN - must pay communication costs, and a provision 
must be made through which, in the case of calls to ex- 



tensions within the PBX network, use can be made of 
internal numbers (for example 23134 instead of 07033 
23134). 

In order to realise the first system requirement, that 
5 of avoiding connection costs by the remote user, the re- 
mote user establishes connection with the PBX via the 
PMBS. At the PMBS it is possible to charge the costs 
for setting up the PMBS connection to the called party 
in this case the PBX. Data or voice transmission can 
10 subsequently take place via a normal ISDN connection 
(B channel) between the PBX and the remote user for 
whom the call. is initiated by the PBX. If, for business 
reasons, the remote user wishes to effect an off-net call, 
that is, a call to outside the PBX - without having to pay 

?5 for said call - a QSIG code is sent to the PBX to that end 
via the PMBS, which subsequently initiates the desired 
off-net call as well as a connection with the remote user 
The second system requirement, that of the remote 
user being able to use internal numbers, is also realised 

20 by the PBX detecting whether a number dialled by the 
remote user is an internal number (for example having 
five digits) or an external number (having ten digits). 
Apart from that, this is also detected in calls initiated by 
internal users who are connected directly (that is. not 

25 via the PMBS) to the PBX. 

C. EXAMPLES OF EMBODIMENT 

FIG. 1 diagrammatically shows an implementation 

30 of the system according to the invention. A remote user 
1 , a teleworker is connected to an ISDN 2. Besides a 
subscription for the standard ISDN service, the user also 
has a subscription for the PMBS. Via an S and a T in- 
terface (ISDN 2 and 30 respectively), the user can es- 

^5 tablish a connection with the company network via PBX 
3 of the company for which he/she works. A large 
number of internal terminals 4 (telephone sets, etc ) is 
also connected to said PBX 3. If the remote user wishes 
to call one of his/her colleagues, the ISDN terminal 1, 

-^0 making use of the PMBS. establishes a connection with 
a local exchange (LEX) 5 of the ISDN. A connection is 
established, in conformance with the PMBS, via the sig- 
nalling channel (D channel), from said terminal 1, via 
said LEX 5, a packet handler (PH) 8, the X.25 network 
9, a PH 1 1 and an LEX 10. to the PBX 3. Via this route, 
QSIG signals, signals for the (internal) control of the 
PBX, can be exchanged with the remote user's terminal. 
Via the PMBS route, the remote terminal 1 is regarded 
by the PBX as a fully fledged "intemar terminal, even 

50 though it is physically located outside the PBX. From the 
moment the remote terminal, via the PMBS route, has 
reported itself as an "internal" terminal, the terminal also 
has all the facilities which the other, physically internal 
terminals 4 have. 

55 If the remote terminal wishes to call another internal 
terminal 4 (on-net call), terminal 1 can suffice by sending 
the (abbreviated) internal number. Via the QSIG proto- 
col (of which an example is given in the application men- 
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tioned earlier, and which application therefore, insofar 
that is necessary, is deemed to be incorporated in this 
application) a connection is established on the one hand 
with the desired ternninal 4 and with said terminal 1 on 
the other hand. The connection of said PBX 3 to the re- s 
mote terminal 1 is in this regard a normal ISDN connec- 
tion via a B channel. Since the latter is requested by the 
PBX 3, however, the connection costs are charged to 
the PBX, that is, to the company for which the remote 
user works. The connection is thus requested at the io 
PBX by means of QSIG signalling, via the D channel 
and the X.25 network (in conformance with the Pfv^BS) 
by the remote user, who subsequently establishes two 
connections: one external connection via the ISDN B 
channel to said remote user 1 , and one connection to 
said internal terminal 4. FIG. 2 illustrates this. 

If the remote user wishes to establish a connection 
with a terminal 12 outside the PBX (off-net call), then 
that request is also transmitted to the PBX by means of 
the PMBS. The PBX recognises the requested number 20 
(for example 07033 231 34) as an external number and 
initiates a connection with said external number 12 on 
the one hand, and a connection, via the ISDN B channel 
to said remote user 1 on the other hand. In that case, 
too. since both connections are initiated by the PBX, the 25 
costs for the connection between the PBX and said ex- 
ternal number 1 2. as well as the costs for the connection 
between the PBX and said remote user 1 . are charged 
to the PBX. This situation is illustrated in FIG. 3. 

The remote user can also be called from outside the 30 
PBX network, via the PBX. In that case, the PBX is di- 
alled, and this connects the call through to the remote 
user, making use of the QSIG signalling by means of the 
PMBS via the ISDN D channel and X.25. as though his/ 
her terminal were an internal PBX terminal. Switching 35 
services etc. are also realised in the same way. by 
means of QSIG over PMBS. 

Finally it is observed that, although it was assumed 
in the above that the costs are always to be borne by 
the PBX. it is. of course, always possible to let the con- 40 
nection costs be borne by the remote user. In particular, 
that will be the case if the remote user wants to establish 
a private connection with a subscriber connected to the 
ISDN or (via a gateway) the PSTN. Under certain cir- 
cumstances, however, it could also be desirable that a ^5 
remote user can indeed make use of the possibility de- 
scribed above, albeit, however, not at the cost of the 
PBX but at his own cost. This is illustrated in FIG. 4. In 
this situation (on-net call), said remote user 1 establish- 
es a data connection with the PBX via the PMBS (in this so 
case at the cost of the remote user, however), and also 
a connection via the ISDN B channel. Both are initiated 
in this case by the remote user, who therefore also bears 
the connection costs. For the rest, the remote user can 
indeed - via QSIG exchange via ISDN PMBS - function 55 
as a fully fledged PBX terminaL including options such 
as dialling of (short) internal numbers, fotlow-me, *21, 
etc. FIG. 5, finally, shows for the sake of completeness 



a (private) connection between said remote user 1 and 
an external terminal 12 (off-net call), at the cost of the 
remote user. The PBX is completely excluded here. 

It is further observed that, although QSIG is a fre- 
quently applied signalling protocol nowadays, the inven- 
tion is, of course, not restricted to this protocol. The main * 
thing is that the PBX functionality is, as it were, extended 
to remote users by making use of the PMBS, whereby 
the PBX signalling messages between the remote user 
and the PBX - although only intended for internal PBX 
use - can be exchanged, so that the remote user has 
the same possibilities as an internal terminal connected 
to the PBX network directly 

D. REFERENCES 

EP96202329, 21-08-1996 in the name of KONIN- 
KLIJKE PTT NEDERLAND NV 



Claims 

1. System for connecting, via an ISDN, a local user 
with a private network, characterised in that the lo- 
cal user (1). making use of the PMBS of the ISDN 
(2). is connected to the private network (3). where- 
by, via said connection, signalling messages be- 
tween the local user and the centra! network are ex- 
changed. 
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